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NASA Center for Computational Sciences (NCCS) Q Not yet production + Includes backup capacity for user data NA Not Applicable 

NCCS CONVEX/UNITREE Mass Storage System M « «■ To Be Installed 

High Performance Computing and Communications (HPCC) 





Ranking of the ESS Cray T3E Testbed 

located at the NASAGoddatd Space Flight Center 

Among Other Large Systems 












































NASA Center for Computational Sciences 
Mass Data Storage and Delivery System Cumulative Total Data Stored 
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Use Satellite Data to 
Understand and Predict El Nino... 



http://nsipp.gsfc . nasa.gov/enso/sat/sststi llanom . htm 


And its 
world 
wide 
effects... 


http://nsipp.gsfc. nasa.gov/primer/englishprimer7.html 

Through Computer Simulation of the 

Climate System 






50 Gigaflop/s-Sustained Testbed 


Science Investigation 
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Sponsor: HPCC/ESS Project via Round 2 CAN 



New Collaborative Research 
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Multiple High Performance Network Interconnections 

Enabling Scientific Data Flows for 

HPOC ESS Grand Challenge Team Lead by PI A. Malagoli/U. of Chicago 

Goddard Space Flight Center 
jsimpson.gsfc.nasa.gov vermeer.gsf c.nasa.gov 
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Breakthrough Use of High Performance Networks 
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Timing delay constraints drive quality-of-service 
research 




Recent Achievements 
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» 65.2 Mbps in 1 GByte transfers w/32 KByte buffers 
» 74.5 Mbps in 1 GByte transfers w/64 KByte buffers 
Started efforts to enable multicast transfers 


High End Computer Networking 
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data, voice, and shared whiteboarding 

Increased use of multi-media applications 

Backbone interconnections of gigabit per second LAN’s 


Importance of Computer Networking 
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AJQDNet SONET/ATM Gigabit Network 
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ATDnet PNNI Architecture, 9/6/98 
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OC-12c ATM Round Trip Time (RTT) ~ 1.4 ms 

MTU = 9180 Maximum OC~12c ATM TCP Performance - 540 Mbps 

Bandwidth*Delay ~ 92 KB 








Testbed for Satellite and Terrestial 
Interoperability involving NASA 
Centers, ACTS HDR & Other Sites 
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Testbed for Satellite and Terrestrial Interoperability 

(TSTI) 
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- Extend HPCC network research program in Large Scale 

Networks 

- Open to U.S. satellite and terrestrial communications 

carriers, equipment suppliers, and network providers 


Testbed for Satellite and Terrestrial Interoperability 

(TSTI) 
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ATM: MPOA, PNNI, available bit rate traffic management 


Testbed for Satellite and Terrestial Interoperability 
Infrastructure at NASA Goddard Space Flight Center 
























Collaborations /End Sites with GSFC/930 
In TSTI-based Evaluations - Present 
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Collaborations /End Sites with GSFC /930 
In TSTI-based Evaluations - Present 
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ATM 0C-3c Firewall STK/NSC, SPOCK NSA 

ATM 0C-12c Encryption SECANT, SPOCK NSA 


Testbed for Satellite and Terrestrial Interoperability (TSTI) 

A FY98 Program Product of 632-50-50 Communications - Terrestrial 
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Protocol performance baselining by GSFC 

- TCP, TCP-SACK, XTP 

- BER: 0, 10E-11, 10E-10, 10E-9, 10E-8, 10E-7, 10E-6, 10E-5 

- Delay: 0, 5, 71 , 540 ms 


WAN Conditions (RTT = 70 ms) 




Bft Error Rate 



Satellite Conditions (RTT = 540 ms) 
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Bit Error Rate 



LAN Conditions (RTT = 1 ms) 
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SPOCK 

Security Proof of Concept Keystone 
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STK/NSG ATLAS Features of General Interest 
to NASA GSFC in the SPOCK Evaluations 
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Providing standards compliant encryption/decryption enabling 
strong data privacy 




Configuration for SPOCK Evaluation of 
STK/NSG ATLAS ATM Firewall 



JPG 8/21/98 










Performance Comparison Results Without and With STK/NSG ATLAS 
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G7 Information Society Projects 



Trans-Pacific Digital Library 
Experiment 



(f) 

O 

0 ) O 

i= 2 

O 

CL 
CO (/) 

0 § 
o .2 

c 

rrt CO 
F O 
E 'F 


<D 

■4— > 

CO 


CO 

*- >■» 
_Q 

=!l 

CO ~ 
—j cO 

0 03 

£ ^ 


o 
Tc 
( 1) 
Q_ 

CO 


2 5 
§ -§ 

> ^ 
0 s 

"D ^ 
C CO 

03 o 

0 -^3 

to CO 

£ o 


0 

c 

o 

E 

0 

o 


d 

0 

0 


0 


£ O 


0 

_Q 


"D 

d 

0 


E 

E 
o 
o 

0 
( -t— > 

M- © 

O "O 
0 ~o 

0 CD 

-5 O 


0 
0 c 
g CO 
° CL 


o 

0 

0 
+- » 

0 


0 

“D 


^ CO 
0 _Q 

c ^ Lj 


o 

E 

E 

o 

o 


_ 0 
0 d 
.Hi O 
CO -^3 

'~o © 

0^-0 

> 0 Q. 

'■4— > _d -0 

5 g S 

d i— i— 

■“ CO ^ 

© C to 

■S o w 

0 LJ 0 
c h- .-t: 
0 O 0 


I 

01 


0 
-*— » 

0 

0 

£» 

0 
c 
,o 

• 4 — > 

0 
- 4 — ■ 

0 
o 
0 
cn 

o 

0 
0 
3 

?I = 


0 

1 _ 

13 

- 4 — ' 

o 

13 

■*-> 

0 

0 


C 

o 

to 

E 


o © 

0 -Q 
3= O 

® o 

cc ® 

-L_ 

-4— » 1 

g£ 

O (0 
E c 
0 o 

n 

II 

0 E 
= E 
0 o 

« -S 

w IS 
0 0 
jd CO 
I— -Q 


_0 

O 

0 

1 C 

O 0 

n 0 


0 

c E 

0 0 

to g 

-C 0 


c 

0 0 
o 


C 

0 

E 


o 

_Q 


_ O 
C t 


0 

~o 

13 


® 8 . 

- c ® 
O CO > 

■s e e 

— Or: 

£ t .E 

0 


_0 

o 

o 

o 


CL O 

O "O 
0 


0 

c 

o 


c 

CD 

'0 
0 

O ^ 

-O sa 

g 8 

o 5 

0 o 

8 - 0 . 

> 0 


Ql 

0 
C 

_o 

'■4— > 

0 
o 

'c 

E 

E 

c> 

O* C O 
0 0 0 

881 

0 £ Ql 

H '§ 0 


A 

A 


Access will include interactive searches and retrievals of new on-line 
digital library data, and will promote an unde rstanding of the need for 
read^access to these data 


Trans-Pacific Digital Library 
Experiment 
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USDA National Agricultural Laboratory 
» Plant Genome Databases 


Trans-Pacific Digital Library 
Experiment 
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George Washington University 



Configuration of Networks for 
Trans-Pacific Digital Library Experiment 
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HTTP 1.1 for improved WWW-based data access 



ATDNet with Multi wavelength Optical Network (MONET)- the system of the future 
Department of Defense: 

ATDnet++ ... A fully switched Wavelength Division Networking Testbed 
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ATDNet / MONET TESTBED 








Approved for Public Release, Distribution Unlimited 










JPG 10/05/98 
















ESDCD On-Going Network Projects 

More Info 
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TSTI: Testbed for Satellite and Terrestrial Interoperability 

• http://everest.gsfc.nasa.gov/TSTIATSTI.html 



